esp@cenet document view 



PREDICTIVE COLLISION SENSING SYSTEM 



Publication numbers JP200251 1922T 

Publication data: 2002-04-16 

Xnventori 

Applicant! 

Classification: 

. international: G01S13M3; B60R21/01; G01S7/493; Q01S13M2; 

G01S13O4; G01S13T72; G01S1 7/93; G01S1 3/00; 

B60R21/01; G01S7/48; G01S17/00; (IPC1-7): 

G01S13/93 
- European: G01S13/93C 
Application number: JP1 9980534730T 19980121 
Priority number( 8 ). US19970035667P 19970121; US19980009035 

19980120; WO1998US01 281 19980121 



Also published as: 

WO9832030 (A1) 
WO9832030 (A1) 
WO9832030 (A1) 
EP0954758 (A1) 
EP0954758 (A1) 

more » 



Report a data error here 
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A relatively narrow beam of either RF or optical 
electromagnetic radiation is scanned over a 
relatively wide azimuthal range. The return signal 
is processed to detect the range and velocity of 
each point of reflection. Individual targets are 
identified by clustering analysis (102) and are 
tracked (106) In a Cartesian coordinate system 
using a Kalman filter. The threat to the vehicle for 
a given target is assessed (116) from estimates 
of the relative distance, velocity, and size of each 
target, and one or more vehicular devices are 
controlled (120) responsive to the assessment of 
threat so as to enhance the safety of the vehicle 
occupant. In a preferred embodiment, a 
quantized linear frequency modulated continuous 
wave RF signal is transmitted from and received 
by a multi-beam antenna having an azlmuthat 
range of at least +/- 1 00 degrees and an 
individual beam width of approximately 10 
degrees. 
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?IS <5dS ^S(LFM) e^j d£i »^!A|?P| 0|§ AO^S XrSXI #g Oil 

<i»S|E 51 i^^S ^A|?|^ Al^S ^§ ^l^^q. 

1998H! 13 20BX r £ g ^S2J ^^SJOII^I SS Oigital Leakage Calibration for 

Multi-beam Aperture Continuous Wave Radar'2| 0|3 r * #S ASL- 188-PR0'?J ^l^goj OR ?r^3| g§J 
XII 7?7S^ 2||0|qS¥Ei ^ (MS X||>1C^I 91^ AI^U gltlg ?I£&Q. 

m\ SS§° ^goii pjg@q. 

^ SSI^hs eiioiq Ai^iyioti ^oim. ^Al|»^|fe. xt% sun °i xf^ oj 

xn ai^«oii st/£ib *r£ eiioiq Ai^a^oii ^ ^oiq. 
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fereP. Olgj x}f* o»xj ojjj, QJ|*0I|0|E|12J ^OllSfe OIICH^t. A|eg/e HS}gl|/f|L1 *PH ?}££» o 
3 SSQPt H^£!Q. X}§ ^X||A|^S2J = 3 8 ga| if!#g ££A|?lb *2£. X}§ 2> 

3 2J*ilA|£g|0| ^§5E|X| Sf^ 3*2} q e ¥&01 Xfg St«|A|^ij0|i 2| 

SH £01£IX| flfc ^0|Q. gJ«^°£, ojxj A| ±£j2| =?gg§§ XH91x|A|;?|b H|g S 

x*§ era stxu^oiioiq?} aoi uimtiq, 4*1. oie 01101*1 ^i Atrial q^s 

A}£0|01 # OUOj&ij *PHA| Oil 01 an Oil OH* £2|g - Sj. %|x|2|2| £a|'g - a »a xf£* §§ 

01 dia3 &fgh afl^s 01IOl*i2J SPHS SJ«H ^ SE£ ^MOil^xi o|e^ af S0 | £jq. q^u 381 

#0}. *f8 3°J SE£ ^yXPI «^6f WIS ?}2 A^g3| £8. 2*8 9 | U ^ 3133 £2H&° oil 

01*1 *g*roii t^s sq. cmo\. 2& gin* ofiotttnoii esmoi 

£ «H*IS! *# #0} £M(rear facing infant seat; RFIS)0I| *i§8l «o}?} OflCH ai{ x>x| £ 

SS 2/«H£! &0\ *02| ^32 CH^OII 01101*121 S^HS 2J£ 5E^ 3$g0|| 0|££ &fgo| SE£ 

01101*1 19*^x1^ £0||£. ?jxl2j2| ga|OI|?l| ^SU 4* 22 £ *HU OilL-jXI a| §§3 <£~s 

4* 2i£ 30MPH SOH^JH §^21 £§g «>§ ttfl gje* 0HX| &3 £}*WI 8*8 50%" I 

4* 2ib s^oij susm^ eixii g^q. ^ch^hs e§;i^ mxie*. oiion* a 

ss«?f *t£mxi e^EfQs ^aiioi ^q^og c^xi a^a ^eus aj^^ ass<w/< chichi 
as^xi^ seioi «E| fe sEfe A^ei s^^s assioio^ ^ ^^§g ¥^wi Mb oiioi*j 

01101*13} &8 &x|§§£g ^xiS S^H Aj^gj^e IS A|5|EJ^| S0|| S^e 

5c^0| SOHg 9Eb x^2> §S£lir?il fl¥@q. siSSt A|S01IA|. ^Ajga S^e ««5 

atmot am 0|^2| A]^il§S SJH©P. aaiAi. §£0| q Al^ 43 

ssi ai^oi oh^ sq^ a^s^ei. ^ 21X11 ai^hoi e mms ^12^ 4^ # 

i se^ §0 #§011 uisHAi y^@q. oi@ ©8 ai^ qp^nH^oii ^aioi onoi*u & sgsjxi a* 

& 3*011 01101*121 "c!|&§0| ?1A| a SEb 35^01 S£2| 0»O1*l ?S^S0| ^ttSQ. 

otioi*i s^ioii 2ie> a^Ai^pi &j\x\ ^leie ^oiis. 01101*1 sxim a>AH^ 

5Eb 3 n J§Tlg £J±A|?1 SH© 01101*1 2*|2J mSN °j OlIMXI 3!0|q. 0|^s 

^2*1011^1 gJS ?IS§ a^A|5|X|n| 0|2} =A|01| 0J|Ol*l 1^X|2J qXll &£A|5M01 01 

mifOll ^^o| q £ g^g oh £A^o\ q = ¥^?lSoii xim^ll Qq. 




Stt B^llgoi SS}£|^ 5101 yxig 4- 2iq. Xf&e 7\± gS}£J- s^oi m 

0|SE<|3^ S±g2J 5H§g ^}X|b »}0|«e|H ^iT^X|2j A\£g ?HA|©Q. q?U Atffl 

^1^8 n J^&x|^^q2| ?^2j «eg X||0i«[7| 91 » X3I01 |fl|Sg2| A}§g ^HAl^q 5li 

UIS Si aX|E|7iq gj^}@ #§2i ^g^oil £§8101 X|| Q| ^ 2^01. ^q 5fS »a» a 

Sg q 5 §§aq q srs SISTS SEb g^oi fi?@q. q sf5 SSgoi q 1 

§§^aq q 5*01 ^ ai^2. 010 xiiotg straws q a segaq q 5fg a 

#§ ZE2j8}01IAl 3 §^5}0P| 01180(1. 01101*1 =9^x1011 2J8H ¥^2| ^ S CHI 2ib ^&8 #S 
21 3^1 EEb OH^Oll Sxll^°£ 01601 § 233 2J ^^^Xj01| q »0| icSe ^ a^l 5loifl 

aoip. neju. 91x121 ^aisoii^i ss& 9 am »is«»£4 sxi^ 2issio S s 

^2l2g xiRg OH OIS £2*1^21 ¥^ 91801 q a #§2} ^9^0f|>M ^4:£|X| 20|q. 




^eq q 1 ^ £>q 



©xH2i axi ^i^e dim §§21 gr^g ag«}£^ ^^s^igg Aigsi°^. §§ oisoii eis &xi§§ 
»r«mte^ miwm bp. eiioiq awse q^ x^ms^bi Tieig fiximfe soiiai bxi xi 

XilOl ^gg§g 9i»H SiXfl 2=?g0|q. 0|gj A|>igj2i H|^8 8^XK)l)^| m&V£ 85!XP1 xf 

£ xiAii ?isig ^x|8}£= a«l»q. ne^q. §§ 0114 djAi§8 £30| 918011 x^pi cflfeon 

ioox fige 5J13!io^^ s^q. oi^oii bj^oi . Ai±iy8 28 £g§ °) as Aiqais 

gmoiiAi aspifeeta s/^es 5t§«no»E» ^q. 

©xh. eiioiq AUAiie x ^ 0 | §§p meioi e^si a^£|>iq 2S^£ib #§ &x|» 9|*h SE^ 

g^SjH 2jq. nau. 0| A|^a§8 euai A|A@jg2j §S 3}goi| S&5JXI af^q. 

stxjj Ai^gioi e &ia filing «is& 4 2ib 40 #§ 9Eb 3^ #§§011 pi© Aieioi oh* Id 
b A^s^q 01 &8 Aiy Heiigjg 1H8011 ^ajoi 01101*13} & ggsjxi a* OIlSS 

XJI^g X| ^ ^310i A|^ij§21 £+38 ^917} x}^2} e8 *l<!f1=(SlCH 1O-12£)O S 0 £i 
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^ 2!0|Q. 3S|°£ 01 A|±fygS ^£ *J2| 5E£z 3ggg ag& * &q. 

51^ A|^H2| x|gg 2*SWI1 £S3H£ 5S5}£^ x*i?21 Xi|op| SSXrOII 2j«H S«HE) 

q^ aoicj. ai^ss agm?ioii 3sb xi^g sag mbai. oiaoi hsah^joii g 

gb ai^s s^ai?i3 Ai^gjoj sxii oigg g;>iAmq. ?^o £i ch?@ 3g sim Ai^gg a 
x^oi oiggoiza qg ess S¥2j gsae oisai^^q. *jxi a^s xiu gj 0 |gg 

0101 3g£| aojoi EJ£ q^l ^go| 7H§3| Oicaj^xi ?^q. 

0|3g 2|£©1 gxllgg ?|8H. A|^£|ga A|±S0|| d|gg ¥7rAPIfe Q 

±B aiOiq £) = gOil 2|£3K3. bfi*5|S|Xj SMI e^EilM^h *H^Q|| gx|3p|0l| 33 Of3|g 4* &q. 

£xib ^gxf aioiq Ai±uge q^oii cue 9s 3^5 Aisatni. 01*011 Aietoi gam 
011 qsi znaisj asii 53*k?i ?i$h s^st£! *3&gg A^smot q?u2j ^sg 5SBq. otei 
xigxt 9101 q Ai^iyge 01 g a$Ng£! gnsi 5Eb ^ni^ sscfm) <yagg 

AlgBq. OIS ^Hl^ ^ d^g A r 0|2| dlH 9|^og ¥£) gsjg g £ ffi = B(tone)gg A|g 

BQ. FM Q£BB /|£}0n 0|£f ?n**g gJrAl^lfe 3^ ±£J mg(swept reaped waveform) 

g ai«»q. 01 a! 01 01* ?ii^6HAi b^sci. 

oig g?ig *swi w aioiq auisi egj stsgoii ch«hai Aigg aq. neiu. 

3g 0t|$ §§0I| 2101. aiOiqfe 2|^2| OIS E^BOI aXHSI ggOil !xg£PI ochsoii cn^ a?i Ui 
21 s§ g?lgoilA{ q^si qaigg gs?r aq. q«2| qaigg ««H. q4»2j g^goi a? 
qgB iH§ S! □ i31 dSII S31> 4> oh^ we a|0|q M±®°\ gS30| 

B W9S| 0(3 011 x|^3| ^ 2ib tAll^g ^X|^ 4= 2ib Al^gjg ^| 

S«r^ 2*0|q. B SS*rb 1«I2| Sg^XfSI A|2»B ^S*rH. KSg ^gSrOl $2H°) 

ss* s/^ai?|£^ o|e^ em oi^sj ^xi§: a)^xH^^ 35011 sish a«r» ?isoii «e ssx r 

AliU §y c)0l|L1X| ©4* 3Er^^e oj^^xl §y qg^gj H |g£j OllOf ttl| S$3x|2f ^ S|fl| ^X|g 

OlSrOII SxJ| 34^11. B iSg 3M 011^ i|X| 5^ £PH Xl|01 AI^HOII 0|C r 2i jj|ggq : 

l.S^e ^ £ «q&| a ^ £ ^?|(^0||5. > ±100£)£ ^a&Q. 

2. HE SXH S*!lg0| PII^EI^ gA|0|| q^5| g«|(^0||S. >25)g# *s?^q. 

3. ^§ e.^ Al^ije 5j^H«PI ««H £g2| ^S. Sg^XISI A|^, @^2j 5! #g X|S/2|£g 
^SE* atAIOII fg^iq. 

4. ^013 ®M M^f £^ SM2JXIS £I*H 2^ ^!A| S3g ^rfe §5 ^aJ|S 2>«»0| ?}Q 
S^f B*J£ 0|«moi #gg ^l^^g 3711 £±Al2jq. 

5 XrS S£&8. 91*1*011 S» QlOiqg fi^mxi &£«, £S ^EHC^OIIS. 5{d 

SE^)2| Gil 0| E| SI 7|fe §xl|g ^x|^ 2!g C|« &X|«PI flfif HSUI S^e ^efo| o,^ o|A|g 

se& ifis »ixi afsssAi. xi^oi xiioig^gj an si wis^eh oineis aEb omeia ai^^2| 

dSISS SJrAIEjq. 

7.2i^ oiioi^gju £i¥ Ai^sg seome*. x r ^ x\o\m si ^ oiiai sjspi. 011 

Ojeil. "31013 ^2t| ft«XI| A|^S§ a^HSI S! S^H»r3 ^lOiSr^qi 0|«gq. £*jX| 

7IB ffim C^tOIIS. S»g 53 SE£r ¥7121 «l§)§ ?|8H S3XI0IPII S3Sr^QI SE^ Afg 

q ■ 

8.f^ AlZf Si ^^^2J ?Hfi!A|5P| ?|«H ^rs q^U^l S^oil 0j£| ?|x| SSS^q 

?3<M U|g§ §7rA|?P| 9|5H ^tS8| ^2H»I^U £S|qg X|»»q. 

9.S^e xf^OI qE gS|0|*q SX|@ gx||2r 3¥ SE^ q^ xf^OI xr^3f g 

*. ^xioi a^e xf^oi ^i£2i oi^h^ g^ as^q. 

B ^921 ¥?r^£l aiOlQSj 8101 £ 0|^ *t£2J M«|gg agSfe X r gx r 31 

0115 £*xi aioiqg X||^«|3, g& B?|0I| SX| S! oi e g^llgg B^«r01 gsj &g ^e<£10l| U| 

B q waisj efeu 7Hd@ da q ui SI 9^gg 

?i5H aioiqsi 51^ a^g ?ixi^ xjgxi 31 oii5 axi Ai^^jg «i im^ ?joiq. 

B ^soii wei. >i£i sga oioixib sg q^jgsj gAioii tf^isis^ oigg s^oiqei. SEff 

I ai 0|C| gjm q^ q3ig2| as gjEim a g^l^^g Xlism£4 o|g£|^ 2!0|q. 01318 B 
ai^hoi aq £f= g|g A|g*ioi xigxi 2xii gug aq d^«l^l 5BBP. oi^ie a 
B PS 2 oi ai oi (mba) oil Aiei! « gg se^ ?i^ oiaioi ^E«q a^ioii bb eiioiq AlAH 
SI ^S^g SEB a^Al^jq. 

B SEB 2JSB 5Ega| 0|0|§|0| gg 5S geiEloil u|6H 3HdB 3£g SISBQ. ^q^ ^g 

p sts ^^^^ sgoi ^^i£soiiAi exi acta, aoi stbis aioiq Ai^ugoi ^01^ 5 

l«fB 3gg «l5Bq. 015^°^. B #£|q (clutter) g b|9ie«IS B^SPI 9I»H ?H<y@ >1£| 
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^«H^ S! 71BI £g£| 0|D|S£| S&g 0|g©q. 

£ "3 91*1011 etenuoi 7>s £ug xii^efoi. £gei7[ oie ±7121 ssh^xi smsit^ a 

S^feCII ©«H 3E© ^©xflg StJi* ^ Sib S2|g2| X>§ ^st© 3£A*g ai^SIb *g flg©q. 

£1rg £g2j SI 71^© Ol|A|. 

£ 2b *H*#2| g 7|£© ?l*lgg OIIAI. 

£ 3S S ^92] g*|£. 

£ 4ab £ &30II qg 3^at°« ^5>Hy *1£lt 0||A|. 
£ 4bb S WSOil q^ *tS© *iait oiiai. 

£ Sb £ fcttSOH ttfM RF ££]7|/4*<M7| £g2| © gf£H2| g3£. 

£68 xf^Otl g &32| &*llg Ol|A|. 

£ 7£ £ ttsoii WE B^ISj a«»a|oi g*J£. 

£ Bg £ © ©30II CHfi aioiq aid £l£gg oiiai. 

£ 9b s gjgoii caa s±s a^Ejsi xjg 

£ ioe qsmxisj 7i£|g a^Aiaoii qg a« gei eaiifesi on/iew, qedsi 37|g * 

3»i£3 SJ a ?|X|g£¥E|S| >ie| *32i§0| CHS^I g5|±qilg g«|J SM 4 flfc*|g 
S 0I1A|. 

£ US & &92| g<N£. 

£ 12b 3 7H2J >fejgOI|A| 47H2J g*||gg 7Mb ©SOU C|© £||0|q S}A| a|£o| xj 0||A|Slb 

gXilg § g£ §gJ 71£|0|| 2JX|°> £±e x ^01| CH6H «*£gg 7t*iq. 

£ 138 £ 12011 q^ S^ISSI 71SJ/£ga £S1 OIIAI . 

£ 14b gWSt LFMdfi OIIAI. 

£ 1g 32*13. £^ 0||<% £X| A|^gJ ©32J © g A|OI|g 0||A|^b s^M x^(3)£ £g« 

CtfBI 0|£gO|Q(£b ££#0|| SX|£JO| °Jg ^ SiU) . ££ HX|g. 7>£e||gJg. 27f££g. U^g 

*ll*g^jW q°/© SX | gXil^OI ££g tt»£f E*H©q. ^7f£, 5!21Xtg, X^TIg. £ 

£H|0|g. xf^g. oj ?^8^|b. U^*| §^go| ^jxf^ £b SBSIb S^g:Hf ^ JE j g 

xi£jxi gxiigoi ^xH©q. xtiK3)@ oi gi %w o\s*m s on 

&B»ib sola. ?ies( s>g oj ?is2i oiaH aitfsia ^sx^ sn^se) ©9eixi 

gye 01|b| oj S , Oiioiei} £b|2J ng^ °j fl|§m7|l§ S^^b 33© 5|#0| oi^sichoj ©q. 
**SK3)oii ch© ?l@oi q^s| y^gs^ei 4 2iHQl 5f§ &f»i Ai^tymsj ^S^ei ^§ 

« fi=P SfTIM £b fl^lf 4* Sib PST© 4 2iQ. ^joi|£. x^3f 'S&^b 

xtsxtoii «U5Jc «9(3)j« ^eeib nrnxm qb s^oi aissq. 

S ^92] 01|^ A|±ty(10)0| W^2j SI ¥011 S«|gq. ^LIAjSJ ?|*tb ^«Hg>X| f^b Sj§^9) 

2| SXII i7| S^2J A|0fP «ISmbC1| ^q. £ 2b AIA^J^ ?|x|gg £A|«»bCI|. A|^ 

^jS XtSXI SI ^£|if(12a) ?|oj X|geto|()|| t 4t£(12b)^2| ^ ^£j*|o| bllOI^OII. §?| g^J^ 

(12c)x^ §^ * = ^2|2| «l|£e}0|e(i2d)^01| £b «n|(12e)2| 2|2t2J ay Oil ^7|2i # 

^£ 3§a?ll xiisat£^ ?i«sq. 

S ^92| 0||^ yxi A|^S(10)E £ 3011 £A|9 fl4;gg S8©q. 01 £ fi±^8 ^lAi ?H?(12). 

^1 53 3*104). $6.^1(36). dlAi ^fi! 71 (38). » ^">H *|B|7|(30). S^M S**E1(34) gj 

st »i Ai^^j^oii §^¥@ «issfb 2Jqniloi^(40)g s^mb dS *|2pi(30)g ss©q. 

d'AI 7H=?(12)b STCwIndowJ g 2|¥ ©3 ^jA|0i| fl|g©q. 7H : ?(12)2| ^g£ s^a jr ? d^|3S^ 
9£b & 21 Diem RFdM^g aXimfedl AJg5Ej£^ SX^I(electromagnetic) <MS2| m$0|| 3Ef 

7H?b □IOI3SCJ £b ^BIDIEm RF <M£^ A^^b A|^gj^2| S^OIIb A| ^.gj ojE)m§ 
SE© BXnmTIU S©* 4* SCI. £J 2S3 3*l(14)b DH^ a 2|£ S^Ei 7Wb ai^hm SXI^b 
§© AliHOI ©XII CH^ g?l(30i£ ±i00£)g ^2H8|£s «g©q. q^q. gj 5§ &*l(14)b 3 
Xp| a^2| B|0| ^9|2| A?H g?l 0| g &f 10£ i^gS ?ix|£|£^ ©q. gq ^|8|7||b q§ a 
2JEJI qb 14^&1 307H^X|2J g7H2| «| 9|^|gg 7fX|Oi, b|^5|m7llb S^ll ±® ®$\m S^«lb 2UHg 

7^ sioiq. 2SS 3*1 (14) b sxi^(^joiis mioi5£ otaioi £b qssi eieiiu) . 27i^st±i £b 

7|7l|^gJ ^ 2«q. £ 4a0|| 0}|A|S 2^ H.^ ^?H^ . £b *mef7iU SEb ^^9|2i 

y§ BgaifcPI. 0I7IA1 e.^iq(i2)b q 3&© g*J. ^/oii^. £ 4b0i| oiiai^ £8 q?t!g2| q 
US ^£ ^SHfeg 91© q © £SJ A|©g «|gm£^ SAIOII ^Hy(^|0IIS. © SlxiOM ^H^^q 

aiqeiM Ai^eib)mb §y ©Eiiq(i2)b "3 ?i*is d^«i 5§§ ^ 2iq. a 3xib &n\ ± 

2H S^g §5H 301 £ 20-40Hz^ ^3H^ & ^ 2i0|0J ©q . S|g^7iq SEb ^91 ^?H^ ££011 M. 
Al^gjs b|gg B|gg 71213 d!A| q|£ q^jg a^A|3|7| ?{8H DJ0|3S2U|0f| ^g 7^e| 

7|£^ tfTliaq. 2*^2) gj 9jx|0|| 2«b §©. dlAib ^7|21 ^»Hb » 3gi£01| 5f^£|b A|©2| 
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?r21?g £SW 4* ?10\Q\ Bq. RFAIIA1 S£gg ?l«HAi, 3S3 &X|£ B3IUS ojg 9Jx|g£ 
311 7I£2£ Sib &S± 2J£ *§ SEgg XHSBq. £0!!£. £IA|?| S 3*1 
(6)g 7r£|5l£SS Xl^siq^ Aji^b q US **£ i)S£g *IS8 r £3 5 SI/SEb 7£ & 7r5]lJ 201 q. 



Sd7Jc dSg S£8t7| ?|«H *JX r g@(elBctronic coramandjg SH19 RF SEfe *p| dSS 
g&Bq. UJ®«|8W|. ^IA| £d?l(36)ir 321 SUfi ft At 8 SOII A|gg 4* 21b ?IE| Oi& *A| A|± 

aes^Eisi Aiiu zrds »xi& eyomet *iue g*ig sissie* d£g 4* aiQ. 

RF o|® oil 2iOi. utBste &B8 £B ^iu4> S^HKLFM-CW) mgg Atg8tteQI dJAIS At§8fe 

aoiq. oi ms£ a§^§ xj^oj oi moii flighty. m& $d?ig qai 

<3£g 3l§«lbQI At§a 4* 2iq. B± RF Ai^fgoi SB aiss 4 s bxib q}j aag 

©PI 9I«H 0H¥ B-fcB £J^g gfiS Bq. 01 B-feB «£g8 2! 3?121 2£g HI38M «B OH* 

ins *ja? sEb ©3 q ej a 91 *teg ?ib ©2 2i Aiy xi ^ s±g°i serais a^mfe q a* 
s ^b msg sag e»q. sue sg Ai2> xii§8i£* gg mwxi ^st°j 3*gg #xi 

B 4* floiots) 8|?i tm^oii S9i S# ^38 §g oil* Ai^iyoii satm. 3«B e» «loi^i<y 
^8 ?iq xigxt aioiq ggggoii sjoiai. oi a?i a#oi g4^oixi btbcii. oife aj^hoi q 
S **9 AK)|2| &8 £l± ZJ3g *XJ8|£^ tfJISIJI WISOIQ. 

LFMH|g2| bf|5!^ ^AlOllb £ 14011 0||A|g LFM2J Old TUB EA^Oil A>gE|£ 3!0|q. 01 01 

88 39 4^4*gg OH^ a u Btgtt 4- 2ib d3B X|U|g s|Q qxjg B^^| ^|^2j Ajgg a 
2Bq. Xf^ 2.^21 fi3|g a^A|?P| 0|^B ^HI4^ AIIMg zj^si x^Oi| X||S8lb 

9EB 80I8M B3SBQ. RF OlSJg 9IB ^d^l S3EA|^ij2j U^S|B £A|OHfc X1^IT| LFM tifi 

§ tf^eioi oig ^dS ^ni4*s asctb £ schj £ai@ chs 9 &v\m SB Sxig At§8^ >ioiq. 

OI LFMAIS2I <yg^g 3S^^^^il XllOWfc &89IB 85E01I XiexlOll ^|S 

S e §f?*J HBta S«H xiiSBq. £J?I S«l ^Ai?| RFd!Aiaq q4: q Atgsjb 3?. b»g 

aiB £)A|oiib oh^ S4iB eiioixi g>i2j geioi g(f i i 0 ht ) Ai^g Ajgcfb 30iq. 

dJAi 4^d^l(38)b ^B|?|0l| SIB s|«B d2£ XH SBBP. 0| 

HSAII^spi 9iB ^ixiqi^ diqa s^eiq. e-o ai^bs 4*<y:?|2j a»a«IB 6JA|0||fe 

^d§ ai^ ?i£^LH2i sii sid s^sj asg xiamb §at?l^§ ausi^ aoiq. 013J8 M±® 

01 Al^^j PH=?(12)^2J ^>i^^|0l|A1 ?|oj@ DH^ ESB a?i 3^ Sid Sb ejX|0||Al ?\o\& 

3Wd§ 9A|8t£^ 8ISBq. 

£ 55 S2£ RFAl^^JOII § q ^/1|8^lb. Bl|0|q A|>iS(10)5 dS^Bj^|(30)2j XJ|Oimo||Al ^ 

m^g^l ^9 A|3>i* B2SPI ?I«H 5|Q qXi^ B^^Kdirect digital synthesizer : DOS) (24) g £ 

gjBq. sia qxis &s;>K24)ir. ^oiis 40-100 u^* msj ^m^g asfAi?i 

i§ PH^ SSrAl^q. si3 qxm B^^l(24)^ E*g! §^ ^CH^ ^|2| 
CH^g 5B8 f ^ £5^! ^Ur4=g2j 511 SEISig ?r^gS| B^^IS^q im® * 2iS 

01. 01^ saxioiiPii & o\mm ^oiq. g2» ^m^OFjs^e sb?ki8.3)oii si«h qxig 

^l(24)2J @^3t SB£|01 SB?l(18.3)S^q2| £38 2{ 47Dlb£l ^IIr4-g ^rX|^ RF^^dSg ^1^81 
SE^ SB^K18. 1)0)1 2|$H 515 ^?J7|(DR0)(20)£E^ 2j(Gunn) qO|£E£^q2| S^31 SB«K)1 Q 

^ a ^am^q. ui^ xi^ojei ^s«r£^ »m 01^21 be«u(i2.i. 12.2. 12.3) moii 

£|«H tl'^^r a&JO| dS^ej^|(30)2| *||O18r01|A| RFJI^dSc Ai ^dlOiq (16) g 

5«H £.^IU SI £ttr?l(14)£ S3tBCt. q^S| 3S BBIMCIZ.!. 12.2. 12.3)S. 0|§7|^ orgju 

se^ mioi^H oiaioi y«m^ s gf@2£^i stoiygioi 5E^j§ 4^ 2iq. 

^d@ dSc 81U 01^21 39 9E^ oig ei2!§£¥q baisioi b«IU Ai^a(i2)oii 2j$N ^d@q. 
11^. 4»dS dSb 5| a tttS7l(20)£¥£ISI S^31 SB8I01 dSg q^^^^mb SB5K18. 

2)s Aieaioiq(i6)oii sjeti ^m»ioi q^^tnegi ^15^ 35 if eiioiq d^g g^«f£= a ds^r 
q q82jwie£|^ SB?I(18. 4)oil 2|«H qx|g B^^I(24)oj SB^q. ^3£il if aioiq 

dS^ 5|a 01^71 (phase sh I fter) (28)011 2j»H 91^ S0|£|01. IF aioiq dS SI 32 91^ ^0| 

El §q ^59 IF a|0|q d£2| 5!^ SI ?i^(A. ^ )g 5§imb ^ik4» d^ *1EP|(3 

0)0|| xj|S5f£^ ^^2j A/o BU|E4(26.1. 26.2)go|| 2j«H ^gm iiq. dS *|2j5|b eiioiq Al^gj 
(lO)SJ S?|LH q^|£| ^?| §y ^£g SS«r01 g#0| ^^S^XI ?igX|g 011*8101. Si*! #g 

0| Otl^Sq^. ^^g ^A|?PI ?i«H 2}& ^Xil A|i:^(32)2j 5|§§ «|0i8 r £^ S|gS| A|2! 

dsg S^Bq. 

£6g §13810. q^2j BE||U(12.1. 12.2. I2.3)g0| x r ^(3)2j S^OII S^SIOj 2iorj| tf0 || St 
g^Oll §e8r0t 3^ O||0f«l| A|±B(7.1, 7.2)§§ 3^A|?|^ bjjj| A|^l(32)0|| ^7|S SIIIEJc 

aioiq ^ei^i(ioo)oii ss&iq. 

auai ^ei7|(33)^ ^^j qioiqg m*\t\o\ q?y a! ssg stBq. >iiai ^ei?i(33)^ qeusi ^ 
si. ^ei oil. §y d^g ?iid8i3 oi mojqg ai^ eouag). ±& ^ se^ 212121 *:ag 2 

^ ^ et!4>»2[ ®m £j^C|. 01 XI £|7| RF a«A< 0|^^g 9iB 21^g ?^8 r ei. E-0 

Ai^gjoil 2i0i. ^At q^J >1£l. 2j£ ai d^t ^uis a^qoii jqi^Bq. RF ®M ~ 

EH^32| B|^5|B ^A|0||fe £7011 XUggjq. U£M\2£ OHUhHSAII^ (202) . >| SJ ^*(204). 
SB(206) 3S(208)2J E||A31 SBBq. 

0||b| HSAII^I EH 3(202) ^ OC H r 010i^ 73)71. I/Q *m ¥^X1|>1 (LFM-CW 0|$|OI|A1)g 5BB 

q. oc ufoioi^^ aioiq w®s>\ o\± *m sh^£ ^|>18|^ 3!0|oi. i/q g^se ^iai ^ 

d7|2| ^91^ 33 3S7|g Af0|21 01S 7r220|e*£ ^S8rfe 2!0|q. ^ RF OIIMXIg 

q^si gj ^^g^ eimm^ ^?jxigsi b^ sgoiiAi 7ieiab oii= d^£i£ xji^m^ ^oiq. 

ggoil* ai^hoii ch«Hai. i^og -^oi q4>2i q^ig^q q 33. 01 oiiqxioii si»h yxisr 
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81 rr >1£l EfSIgg 4* OH SOIL 0| X|l>p* Sfi8JC|. U^S|& ^A|0||b. £PI 330 

£8 ASL-188-PR00H ?|ftg CHS. qSJgOl £XIWX| BgllH gXii *gO| &A|£ Jlti£|0| U§(H| 
2§§ SSmbQi Afg£j£3 QOIUjS* XII 0|«8>fe ^0|Q. 

j 2~ EH ±3 (204)^ Afg£|fe RF {j)A|7> ££0|?iy EE£ CW&J S*, ^ g^SJ 0|£Jg CW 

0|«OII 2101. ;H£| M EH>i3£ 3** SBIOII 32(FFT)g A*§8*0| EtS°J ^H|^ g<3g 

OiaftCf. LFM-CW AI^HOII 2101. E*2!2| >12J^ 3 <M£2| ^Q^fit «IB H|ai8*H£. FFT?* «|0| 

q dig @3 CH E|2! BS»q. «± 0\m\ 2201. 01 E«^3fe g|S >jE| £*H£ SI 

&IA12I 5|CH 2*= ?\Z\?)\X\ 3g g^g A|±90| ftX|8t£*| ?|SH °j 2«0I| AJS£j^ S 

I q zj ai^ 2^1 n^gsi &^g goioi @q. m tragi 6IA|ot|^ qxig ¥£$19 3£g Atgst 
£ 0|g ?1«H 2|^2| xfgOl 2J£2| ^4.A|^| £ a 3 XfXJI MSg ^X|£ 2g 8|g£q. 

3 S^HOil CQ8| 2|2|2j ^ ^ojl ojflj ^xi£lb S<30HA| ?\2}& 2S?1EI g£g0|| U| 

1 «H 9 >fBJ 2±g£ 9j8K >l eiLHOII q£ xf2| £XH SfrgOl fffl^Oll 0)2£ 0| 

g ZJ >iai 2±gOI| #g8>q. 6«±3fe ^ xiepi 0|*=g S6H ^raSJ £JS CH se«lg 

I 8£MLiq. ^si9 >i£) ch 51^ moiqsi q^sj gAioiisi asioies xt= ai scioigjE 

i g* ^ 7>X| ^JAIOIPI 2iq. 35|0igf e ££011 2101. >ie|~S^ q|0|qS| qg ±£1 ^(snapshot) s 

si 7i£i g/oii £gy gaf xii58f£3 2*212] ?iei 91*1011 cash pai ^eioii s©gq. jig 
Oi a°£ ^swfe >iej «g xjxitr 4^ 9xi ai oi§ q^gg ai^^oi 

91811 *PI ttH^OII 015!^ £A|OI|Oiq. ®My\ ^^(power supply)2J Sg§og y\ 

EISI PlOiq ^«^| 4H£ ^©OIIAI SSXJ S^Krank-order statiatic)^ U^5|mQ. 0| 2Eb 

qg LFM ^H§ SEb n^Dgg S«H $\0\Q?\ 5ai8|Oi^A|g 4» 3 s ? Afggq. 

£ 12 g 3HS^. Oil* A|>iij(10)S 2|2|o| «| ^jxiOIIAI^ *#*| LFM 71I& ^Ef4* HSAil^o^ 

¥E12| gj^si >iei-i!^ Hsm^g ^^lAigjq. 01 aiejxi H^m^ig Ai^ij£i sich ;hejoii ch«h h 

£ >i£l ^ £J¥01| &^Sf^ Aiei^JSJ 3^ ^BIOll S5S(FFT)g W®AW 2^o S ^£|@q. £ 
13011 EA|@qm ^oi£! a ^ixioii c«£ 7ia|-£gei 0|0|X|^ qqyq. H12011 sais ^joiis oijais 
^x^. x^sj s&oiiai 3?H2j qai§oi EXH&g >1£J H^njsoi 7[£1?|XIE!. 3£jU £ 13 2j 

?1d|-Eg£| OlOIXlb ^XJIS EJ^gOl ^XH^fOI 0|^§ §g §SJ TiefOll ^XH^g qqtfq. £ 

£3 HSAli^e Q4- q^g^ 3i§ q^ ^£0)l>H(£E^ 71^«Mlb ^UiS| &$\^2.£ QE $\*\ 

xfex^ aioiq ai^^joii xii^m^ 013 uh*|2| 01 s& x^si g?. ^ioiis. ^^ei gsj 

01 b 2£HtOP* S^Oll 91x1^3. gsjoi 3 2M^0|2> q# qg xl<y01|Al 

qs, S^e uia® AP§ ^£H& ^ SSblOlM exi ^0|£|^ QOiq. MS 

/il^jog gjxj|o| asbtojg ss© 3ioiq. qe S§8 s^e xi^oi qguioii 2i>iu 9^ 

13^ 9£^ H?^^ 0^011 a! X^OI x ^ SsroilAI § q Ol^gOll 2ig s?. 

aioiq^ uncoil q^i *nfg axi 5© ^ 2iu. £gei H^Aii^g 

01 ^XIEJE^ 350iq. 

£geiei ^gxf aioiq ggoii gs^ q^ s g o xj^ sfe fft(£=^) h^ajju 

S ^£1 HSmg/2J £11011 £A|@ Qj£ 5£AJ|£ feaiOll S!\W X|A|£i^ 2!0|q. 

goiis. q^uoi x^si ^i^oiiAi assjoj, oi2ioi q^2^ q^igoi ^gj Tieioii exh«^xi 
*pioii uwsier s*. aioiq giega^ a 9ixioii sxi*i£= vmum aisixi nsnjgj^ m 

q ei 20 is 301 q. oi^j 2i ^q Li q^i^o^ ja^oi ^Hd9 S«H^^g 3101 

q. 

tioits. aioiq?[ 46QHz aioiqoii qmoi 3.7&BI 5§yy 91x|g ^X|^q0. Al^Ug AIZ!© 1.9 

S««^g ;n§2!0iq. 3^m^ aioiqgoii ch«hai. oi m?}& m q ®o^ 3J0|q. 01518 5001 

q >12I21 013 H^£S x^goii e^H«^ ^ qsigg Sg«PI01l S««^0|q. 0|^s s ±e 

I xigroi ssaioi g oj S eajog^q ^gm£^ HJ«H . Ojgsi sq 2i9iq gJg 

A*g&q. aioiq A|>igJ8 aio|q£| ±?Hg 2jq?|3 mdoil £*^2| feg «j ?jx|Oi| QS£|£^ 
aioiq zjegaioii 2|«h xiioii 3io(q. 2JH§£|^ 01201 g^Wb ?a^g se^ot g SZ.ioi ^ 
gS»S01| 213 HI&XIS! AJ32J 91^011 x-imb ^g »*|£>Q. 

0| A|±^JS a g^Ql ^QIUOll ±&S\Q\0\at C^(^01|£. >180£) g§ Oll^ g«|g ?j«H 0|^S| 

0|q. oh^ Q^ei ^s 0 | Alg£|fe 3^. Al^^jg 01^ ?lxioiiAi£ ££«ee! £811^ SI £01 #g^XI 

si Ai^g saw a ^^g xii^& ^5. s«n^^g 9i»H q^ig^sj £gaig e 

g ^ &g 510|q. g gise #M^X|2| Al^g Gt%s\y\ ?1»H q?!|g2| S^et £g£ll 39138(01. 2 
S ^£S 0I3@ q3l!gg g^ejfe 4Bg 5ES^ fl!58^m. 0| b Al^^jOl SXH^l gg AUgg fiq 
^381^11 SS81£^ 81g& *0|q. 

M±m£ £«f A|^^j2l 211 £J *| gSH^g 2SSaK)1 ^OlIS. A|^0| ^ Tiei HSiifgig q 
2!3 H9g gJ^S 3¥(^01|S. 32101 X\ SE^ BX| £SHX|S1S). ei|oiq?( »HS «J 2|£0i| 

CHS! £g >1£1 S»Hkg ^^m£^ 8lg£*q. 

E«^a(208)^ ^|S¥q2J H2!g «H9d^g3| H\H*\0\ 2|^2j >1B| ^01|A1 #A| S a 3^ b | 
g(CFAR)H£Al|^g OlSS^q. CFAR21 b^S|«> 6IA|0|J^ 71B| 9|x»0|| 5JK 0 | 3 gej|2j 

51^ 9£^ei ngaH uiiasj^ ^XfSPII CFAROiq. 013s 011& yxi Al^gJOIl 1^3 21 
¥ es X^x(g2| V4*5! oi^@ qet! atg XJlS^q. 

£8011 qqy &e SS'g 0| q^2i S3gs ?^@q. S^e a^E1(34)^ ^IS §g 01) 
^ i^X| A|±a «3qeg 4S£jq. S^e 2J§. q^. £SSX|#3| SB SX| M*1IS¥q 

21 S3g S! Slg^HS >miai 461^121 qofgf seagoiiAi 7|oi @ (£E ^. ajmH^ q^oi 

3 £b d§» ^^g tmsoii Ai^^j i\mo\ Emm * 21^1 tm^on e^g se^ ¥ 
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£^0 r Uq &Xil £I2g# 5^«^ ®M SIQgg 4£!^q. 0|g €J§!g0|| 3& £±e 
S^E1(34)£| S|g0| £92] £A| £011 £A|£|q. 

£±£ a^y(34)2j 7 |g ?j -s 0j|^ ^A^f &X|8r£ 21^121 Ef?L'g2| *£*|g £J*JA|?|fe 21 

OIQ. &5\£ e^Oll &gC r fc 98 *|q£ ^7|2j H^5|^ £JA|0||b ifSj 96.1011 = 

*2 PS £EH C||5fae 5|S^5j ^3£j^ A}g 8f - g0 |p. q2i§W§* r § §)Oj| CH£ *5|0| >j 



EJ^£(^)>LIAj SrSgHt yCHSl 01 g^OH* dSOPI ttHgOl} ai? r se ®R7\)?\ Arggq. =* £rfigO|| 






2±£ a^Elb ^S(firro)£J3 £|A| (tentati ve)3 °| #%o\ =£*|g Tll^^q. ^H^B £L'Ai 

*1Bpj(33)0|| ^30|CH ^01 SiW N^HSj ±2!jgg MOff C«£ iSdSJ^U £ 

**g 5Ei= OiS ^Piq gj£* 3£g gs|0| ^*j§j * a fe ?33q. *aj 

£*rfe q2!$32| ±3 9|x|2| 12 ^5|g adWfeQI AfgEJb ^XJ| S3 9|x| A}0|2j jt»0|£ gqgq. 
&0||£. g|A| *SJ8 Sie N?H2j igHg LHOM Mxt3| 0|8r£2i tfasifc ^S§ ^fXlh £8 

g0|q. A|Ago g op , ojeH aSx , & og ggg mm eE szagoi ?t 

3& S^gOiqiQ y\&&Q. QE Uj 9I@ XrtfOII 2jSH 9]g *rt*2| gJA|*t £SlfJl| 2J£ §Jg a 

31 S TOSOii ^8 ««|^oi ?|ojg 4, oi^| oh Soil gjA| iNMgoi *tfgi £33* ggJ »^-J2§ 91 

£ 5g SrsmQ. 3±M S??q(22)fe it>>M *iei?l(33) S2gg <*£!*K>| §gJ q2!0!l 4^8 r £ fi3§ 
M ^A| 3&&q(102). ^q±qU ^3BIM8 BSi e ^|g(^IOI|g. e^g. ?|£ai8J§, g 

9§)s^qsj q^si asii y^Aj?i3. $*\& gM\%°\ ^^ai?|b| e>iei SJ §j>iei q^g 
oil q«H £iooii oi|A|£j 31*1^. ^M^l §x||§sq q± MxiiMS feEl^o^ 8&mot ^afew 

sh»h oi^gq. 01 gei^Eiss r^bih >i ei §y k-^b §a±qg ^^eie^s m©£ixi » 
^. S^SJ >iS|" S^oil e^gi ^ife qs! sid ^E^o, o, ^ £0i| 5>f& q. 

01518 Ai^soi qq 5xi xi§^ 5^ ^iq S*l M«l§§ @^HS 51g flg^q. %® q^o 

S¥Ei exne^ anisj gy^q i^g asmbai vt«oi. ^^q§8 ie q^isj mxi >iq aui 

g 0| 2i8 ^ Al^a) 0^^011 SE^ S^£|CN 0|2i2| ^2|2| gj^ 

21 Tll^sq. STiqq qeu^B dlAj ^£ sssq uncoil t\x\ % 

& ^oui°!. q^ tibi^ ^4:9011 qq. q^e qg gJ^oii w&t\o\ gq *goi ?w\a 

qeu^i 2t£ ?ixisi aeoi «ui s^(q?i! ^q s»s 6.^ ?|x|g)o£^q 7121 sei^i tm^oii a» 

?iq mh eeq ^ai» ^ ^gjomq 2,^21 yqm ^?hoii # 5||A|@ ^9121 

Afgsioj q^l^q ^9<^f ai#sq. 0i2i8 q^!2i 3^11 ^sjspi i\x\±t s 

q§ §^JA|?| ^?tgq. qeuoi eq ?\mo\ ois&oii qq q^tioi q f\w\m\ q^JOli ch^ 

^ ^ 7iej(J< .y^EH)g e^s a?i ^eh^i oii^s ?ioiq. oi^je £^hxi. x\&?\% 51 

g^g se^ qs e ^«lg^ sxH^og 9ift& g^ig Afoiq xfoil ai^hoi ^xi5f£« ^g^lyoi 

S^e a^Ei(34)^ 5a»WI 0|^gj(7iq, >iq big °J ST^2|CHI £!01) fi2§2| A||e§ fcqsjog 3 

Smcm oigg SE2» ^Afo^l oi^s ^sjxiig^ 218101 ^3*ii£:a* a^g 9j^ sue 

g 01101 ^|0|e(p r e-gate) Xiiq^q. 0138 fig^o^ ge]« g^o^ «^«|a 0 | 

318 5E& an ch ^^^1 1^011 2iCH Al^^q qg H^AII^ fi^?§ 331 ^4:A|£jq. 
(34)^ fi2§§ ^^^1^2} S^A|^iq(106). £8 Mllg S! £8 SEfe £^ 5x| S3 

goi >1|sjEJ 9|x|^^qq 3§2] »y§ ^i*^ *s| ^<moii ^ga »s 

Aioiq #>iqg si^»m?i 9I«H 3*11 si^S} &2qig Aigmot oi^gq. *5j*j| gj M 
oiq ^CH^i >i£j^ 2|2|q gallon etzrq snq ^c«^ §gjg ssmbdi Aiggq. 

Itlgoi &SEIS. ^s|g8 0| an qoiqg A|§moi ad@q(i08). ah^8 qiqqe 

adsixi are ^^^i^ x^sr e^i ssi§ Afsmoi ngsi 91x11 qg ^lh^hs ssai^ 

^^S,^(dead reckoned) ££ SQ. Q|0|q^ SI6!an zagS(£/0l|£. S|g N^EH^ § ^>JSM 

2^g2| 0|§ 92 SE^ ?|q ^S2Jtg)S =?^£lb SA| ^3g8 3§^EflS aS£|0|(110) 

SSC^OIIS. mm N±£H= g 2JO|£ SfGlBPII ^<MEiX| &S)£ ?^qX| &8 23 51 £JA| 

^s|g £= ^^gl ^q ^Il^@q(ii2), 0|5!8 S±M Xrifoih q8« saiqoi qoi^ ^iA|q 3^ 2 
9IUI0II EXH5rX| ftf^ q oi# ai^|joii ch^ q^ 0 , 0W7 j 11^-011 e«|go| ^etq£^ 81 

£&>q. Sid SI SBtA|?|?| 9I£ PIPI SSfq Ar§8 33 Er^l fi§g0||A1 7|oiq7iq £fe 

B^7| AI2»§y q^ gxllgoil S|8H ^8 xr^q xnnia^ OHgOII ^£ S2§§ A|^0| 5§8|£ 
^ ^o&. j q. 

?sjg8 ?9<yqs. q^q A|^» xigg §oj 0 |goi Xi|iiH(li4)0i| £!^££ ^8@q. 2| 

2|q Ai^iyoi s^H^xiq Aie)q q^ 3^lgg oh^oii 01 xiggs ^xjjAixaj 

goil ^^q. 2|^q &*M\su 9IQ8 ?f^^ ^IS ^§ SI 53^ q§!0| B 

9l@oi qgiguiq qey 9|x|goii ?\$.& xig@ anasj A|g8 r oi g?rSq 91 

@q ^q £JS*£. a ^eh(?JA| £b US) ^s|q SS(«10||£. £|g ^<yq A|^. qei! 
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01 tiiAi 2** g?i. se^ ?iq ?ipi§oii Em\t= Aiei ^§ sawfe a<y&2i # 

^*JI££ xiggcK $atoi| ch«h, ^ #eh&§. 3 gn *PI a! ESt uq£¥q2| 3 ggtf 

DH^&j^^ q^i *>g0| °|2|2J OIEHAIZ* TOII g*||£ ?|*|§/ ?^£I0| 2ife 9 3 0| S£ 

e *H*2| 9ix|A|0|2j a^NXIb 371011 2WO| ^22l§ *l58|£8t Affgq. ?|*| 2* E|Sjg 

8 Bft AlZiaqb Q± PS2J Al^g a|A^q. 0 |g A|^ *>§A|Z» 5! qgJB ^ 

3SSI&2J g/SHOII °|»H g g@Q. ^sj sofo] £ ^ q S> ^£ ¥IS§*II 37} 

3321 SSf H£A1I2( 120)0|| 2^ WISSICI. <$M\ g*|g2| £&0| 0| 7|2£ 

Q. S&fM*l£ &m A|2i. S^HOie 9U £PHSI eei^ SSS JfS oil OilOjttil 

*w w& sjs 2*1 §y ?iq §t*i§oii xiisecj. goii£. ^§ 3*1^21 e efwiai 

2. S/e 0||H| £198^1. 

3. xig xii§8i?i. 

4. 21 ¥ 01101*1! 37H. 

5. Ui¥ 0i|Oi«i| *J7H- 

XJIttHOII *^2\ SW°S2j ^90| A|^ £1 tf8H0l| Sl^&g ^m£h £0I|£. £3XP* 

oilo^ £)7H*q 7|*J 92011 s»§mfeCfl q a 711 ±fiSIS£. *a|SS S3g ?|8f0| *!^2£ 22 a? 

oiioi^g ?i«h 200SBIS ^9 ?i^8fq. o^7>xi£. 7**1 33^ @ ^«h^oih^ 2^3371 2^ 011 

Oiwi *PH 3&mx| afq. s^aioii q oj s^2£ ^^10| ¥384^ q a 2^7h 3 ?|X|oi|Ai 
39£Pi iih^oii qxii «/8H ai 3 5PH Aiy Afoi2| g^oi 01301 @q. aaiHS ai^2| gjew q 
B** q2! *W ?|X|7| q gswza 2S 7^38 q yoj5iq. 

^Aioiigoi ^aiic^i ^ssib ys, ssxf§8 01 ^ggoii pgf& 49i a! ^Sgoi a ?i 
^§21 £i^i xi*jchi bi^oi ?mw * 2iet oi«Hmr aoiq. w&m, 7i^@ «h^i^oi ohai^hs 

9i 2j£& 5101X1 ^ £921 ^9|0|| XII&8WI 8*2D«. 3 O|0|| 012 



0113 U*| AI^HOII 2iOjAf. 

a. SXPI 0HMXI2J "jog x| S? ^9 *tgp« H|^3 ^7| SXPI 0I|L1X|0I| 2j5H Ul^OiJl 8fU 0|^2| 1 
*l|gO|| 2iftH E»A|S SXPI Oil M X| S| &?\ ^2| 8^¥^§t ^§8K« X^OII CflB EJ2!^X|2| 7iej2| 

§§§ flisei^i aioiq ^<y7i/^>j7i e^: 

b. &7i eiioiq ^6i7i/^7i agoii 5j§£|;hi di «ai7i: 

c. »g ^o, hh&i^i gjximoi a?i oi^aj sxpi oiimxis] ^^i g}§ ^a«^i 
?i«H ejs ^si7i2j ^ioi moil 

d. xigroii chb ^^i mu oi^2j gjyi^g ?ich ^12 *iei7ioii si«h oi^tib em ^ 
^3iaig: 

e. ^| E|2! ^He|Eoi| oj^ ajj, mu 0 ,^ g^|=o, ^^ai a g 8p| ?|«H ^7| 
i!2 *|EPI0I| 2i»H 0|®£|^ q^U 37| *3 5! 

f. »^oii chsl> &?\ mu oi^ s^iiesi ?iq§ a^^joi. ^ajsi yse s^ai?pi ?i8fl ^iss] 
4i7i g^K)ii g^mo} ^2 X-JBI7PI muoi^^ %*\WM flioimH^ ^^i ^is *ispioti 2i«« 
oi^jsife 9is s;^ gjzaeje 

M 5Sm^ Oil A aX| Al^^j. 

2 

xil i 2foii 2ioiAi, aioiq &&?\/^£\y\ agoi ^^21 mu 01^21 gxiigoii ch^ xmtsi ^oi ^ 

£2| A§g q «|§mb S§ 0113 £X| Al^gj, 
3 

XII 1 £011 2J01A1. ^7| a|0|q $£\?\/^£\7\ S§0| q^2| 17H2J «J ?|x|g§ 7hX|^ ^EHUff £g)m 
£ OJ!^ ^X| A|^l. 

4 

x« 3 »oii 9io\ m. m\ m\Q ^6i7i/^i7i £#01 qg a eiems £gjm^ 011* &xi aia@|. 

S=PS 5 

XII 1 &0l| 2iO|Ai. ^| ^?|ir «|@^?l DHS^f £3^S y^if 2|£§2| &sfty\ x^2| s^OII CH«H *joj 
£ +M00£oj g§ Oil* £X| Al^ij. 
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3=?n 6 

Xii 1 HOII SiOIAj. *jXp| 01|L1X|2J &2J a?|?l 10£oj o||^ A|±U. 

3?n 7 

XII 1 S/OJl 2101 Af. £PI E|^l *SJ &2£|^0| gxill 2{X1 Sf8 3 ¥ £|XP| OlIMXlSM #?| gj 

oi #?i 3§ g?i DH9 oi& oi^sjo^ >i2H£|3. em gjnaigoi £Pi em 01^21 m\ 
s^em 3? sxpi oi|Lixi2i ^1 «joi &?\ am oi# 1*11^21 gsoii g&eioi *isei ± 
ZOSIir Si oil A HA| A|±g. 

H?n 8 

XI! 1 noil £iO|Ai. 6IU 01^ e*lll2J fl|2?0| x|^OI| CH^ Q|?|se 5jfi§ s ^ajtj^ 0I|^ 

2x1 ai^i. 
£i=?n 9 

J H\ 1 noil 2J0JA1. #?| Ef2| *SJ gfaBISOl »E» IBS £gj»lfe §1 0113 &X| A|±H. 

s^n 10 

fli i noii aicHAi. tmoigsi *nj£xi§oi em 01^21 &xig. xi§j m§ ai^s, *h* 2a 
Al^gj sy em 01&21 ^aj ef»i &xi§s =?^£i^ ubhs^ei tf^sJSr S§ 0113 &xi Ai^gj. 

s?n ii 

xii 1 noil sjoiAi. £pi axpi oiiLixpi fiF oimxi. Dioi^sm oimxi §y gjaomm oimxis ?g£i^ 
nsss^&i ofiMxii sneifc 011^ ^xj ai±b. 

s=pn 12 

xii 10 noil 2ioiAi . aiom ££Pi/4>£Pi e§oi §± ess siecib oji^ yxi ai^^i. 
s=?n 13 

«l 10 noil 2!0tAi, &7| aiO|Q H^OI ^H*4* E£ 2££ 5fS«lfe §g Oil 

3 axi A|±fy. 

s?n 14 

hi 12 noii 2ioiAi, ^?i ae 3^ 2£?i ^xfsi mng seje^ on* ^xi 
s?n is 

XII 1 noil °1Q\M. 5!X^| OIILiXPf ^(optical) OIIMXfS 5^8fb Oil ^ £X| A|^S. 

s?n 16 

xH* #1§ 01011 «>^3|±r om 0I&2J xHf *}x|l fl|CM»^ ^gOil &OiA|. 

a. ±£hs aioiq gig Aieeioi xi^oii q«i mu oi^r ixiig2i ^ejg sssiir bpii: 

b. ^?| ^£1 S32i§£^E1 em 0|^ S«|g2| }||3g Tii^eib E+^M 

I c. £pi >ibi as^^ sy ^^1 aiom gjsi »9izt ^e^^ei #71 em 01^ exii^2i 3 

j 31 g ^S»lfe &3II: 

I d. £pi em 01^2] i*ii^2i ?||3| §y ^1 «*?i2t 3^i2j sn^s^Ei xi^oii ms! ^pi em 01 

I ^ e*ll§2| S?^f^ B^l: Si 

I f. *ig ^a|2i 0*2! § n&Aispi 91 eu ^^i ?|Q2| s^foii y#eioi emoi^2| ^xi§« xiioie^ 
I B*l 

I S sne^ 
S^n n 

xii 16 noil aioiAi. aiom Aieetot xigoii qs! em 01^ pai^2i >ieig yxieife aiom 
21 si^m q 2neib srei. 

s^n is 

xii i6 noii sioiAi, &y\ ±® aiom a^i ^?Hyoi x\m\ me em 01^ ^ip^ £pi ?i® spioii 
e!#ef^ aa. 

s?n 19 

1 xii 16 noii jyoiAi, &y\ em 01^ ^*ii§2j m\ gemow 21*11 qj?fee ^h#^ pii^ei 



I 
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20 
21 

*| 16 &0I| °»0tAj, Ap| oj Q g;,^ §§oj ^g^o| ag § £Oj$^ gg. 
S=?» 22 

*! 16 &0|| oiOiAi. £P| «SA|2!2| ES^fe 33. 

23 

»l 16 8011 2J01A1. 971?) §3§ Efl^fe 90. 

24 

XII 16 9011 2101*. §1^§2| SeWte 9tt. 

25 

a^I 16 8011 910\M. &?\ «moi^2| 3199X1501 t\U 0|£/2| 33 9*19. *9 M\% A|£0. ft} 9 5 

s ai±s ai mu 01^21 gai qui %x\sm =?#s\t hs^s^e* d^si^ gg. 

9=?» 26 

si n s^oii °io\M. m& em 012 e*nS9 >iei ^ ^ss ^sette srsss ^2125 
a. £<y s^tts* 99mai oi^@ 2*11**121 Ai^^g S9m& z^w rf&im ggei 

c. *d ds§ m\ »m 01^21 s^ii g«i 2jsh eMis? ^?i rfajssi ^gg *<y«*fe ewi: 

d. ds§ Afoisj s**£¥ei s*±* *m 2?w$ e*\ ds§ ssais^ £/?i *<y 

e. £PI 5?±* £JS2J Q*2| 93S gJf £j:*l2Jtfij>} b|Ue^ ^og, ojg oj 
3121101 210 71£j &21 g£|0l| SH^Sfb 

f. £!^§2J 20 2f^2| 23 gCHI CHStl dS2J 

9. £!^2| Q?\ s«o| ^B|e^ g^o^-y i|^o| Ajj| afg ^ej ^o,, qii^ £§21 A) n 

ig ai^fe Ban sy 

h. ^?i cm 01^ ^Aii^oii qe» s^^h^ se ^^q,, ^ £ 

aihm aoj ^goii chs» ^pi mu 01^ ^xji^sj xei ai xii^m^ e>ii 
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(19)B*HttiW (J P> (12) & ^ j(t It & & (A) (ll)»6KH»&5*#*i 

#^2002 - 511922 
(P2002 -511922A) 

(43)&SB ¥J*1*¥4^16H (2002.4.16) 



GDinta.' mmn fi f-™-i>-(##) 

GO IS 13/93 GO IS 13/93 Z 



Gumma** 


«SH¥10-534730 


(71)tti«A 




(86) (22)tflHB 


¥J£10# 1 £21 B (1998. 1. 21) 






(85)«Btfi3ifUB 


7£21B (1999. 7. 21) 




r*U*-&#@ 5->#>jW48331. 77 


(86)HJBHHW## 


PCT/US 9 8/0 1 2 8 1 




— 3>h> X-f—h B-12. 




W09 8/3 2 0 3 0 




A*f— y-f — D-H 27200 




Wmoip 7 £ 23 B (1998. 7. 23) 


(72)»W# 




(31)«5fe«£3g## 


6 0/0 3 5. 6 6 7 






(32)«*B 


9 4f 1 R 21 B (1997. 1. 21) 






(33)«J6tt*«® 


#H (US) 




y? D-K 5119 


(31)*3fc«B3B## 


0 9/0 0 9, 0 3 5 


(72)SMB# 




(32)*ifcB 


¥JBfclCHp 1 fl20B (1998. 1. 20) 




T*V1l<&9m 5->#>4«48116. 7*9 


(33)«Jfe*t*®U 


mm (us) 




-fh>, D->7yF F7-f 7* 5384 






(74)ftJffiA 













(54) [«fBO««t] «SfeTOHS»>'X^A 



(57) mm 

f9x^«w (102) Ki^riaisn, *;wv>7 

-/^i'S^Vir^^hffiSJRt'jlR* (1 0 6) 3*1 

ttJB* a«*«fc^«*©«t36e*»&nmf*n (i 1 

6) . — =>X»a-€-*l£U:0*il«liat«aiBM5»C*DT 
«»3n<5 (120).*< LT, *«f&fMf©5fcfett 

«Wft«»RFf#im<it.+/- 1 0 Oft©;frtt 
ftffiHtSff 1 0flE©{19JtT-A«*i*O*lf-A7'> 



a e 




(2) ^2 00 2-5 1192 2 

d . jS MJS LT-oX(i * nJM±co«W*yfe3aMrr S fl^f 7n -t-y -9- tc J; 0 



(3) ^2 0 0 2-5 1 1 9 2 2 

^fca^sftje-'X-rAo 

9. mmwMmT>\s3vxi*tfx;i<^>7j;]s*%;mfrxnz. nonets 

1 2. i?a - W/^l/^t- FT?ff»tis Ifc&gl Ofcffitt 

1 4. is^^^^ia^^^- K*«*?{ttt»*ii*3&«r, mxmi 2 tie 



$32 0 0 2-5 1 1 9 2 2 

ffimwztffl'M'fzji&o 



(5) #82 0 0 2-5 1 1 92 2 

25. ~^><Dxit^ti^±(ommmmi3\ —oxte?rti&L±<Dwmmw, mm 



(6) #&2 0 0 2-5 11 922 

*mmiz, 1997^1^21 u\cmmisrc9t<D7 * v £-&&MtbM#*f n 

o. 6 0/0 3 5, 6 6 7(Dm&*MJ$t1rZ 0 

*mmte%rc, i 9 9 7¥4^2 4BicmMLfcft©T*u#^&MdJM# 

fNo. 6 0/0 4 4, 2 3 1 <om&m%&?%> 0 

i 9 9 7¥i^i 7BizBimLrc7*v*'er$imfo&mm*§No. e 0/03 

5 , 4 5 3 (Dm&*M&LT 1998^1^160^ "Mft&m%iWLm®mmWL 

mmmm^No. ??? axr "»sl-i45-us" 

& ccw) u-«jsgffl^§yMi^^ii (lfm) mmm%*ft$L?z>rctb<D 

1 9 9 8^1^20 B^fcHfigU "££-A • 7^-fi7^iSL/~^f 
#No. ? ? ? (J-XT "ttll^A SL-188-PRO" £^5) 

^^>^» 



(7) #£2 0 0 2-5 1 1 9 22 

kehs tut&fathamtis (rf i s) icmwicmi&z nrcwjt^ ttntmo 



<») 1SS2 0 0 2-5 1 1 9 2 2 



(9) ^2 00 2-5 1 1 922 

a <Q&±mm*u^]&vmm<Dmtemi£mM%J§>*. % mix*** *> „ ? u- 

^ X t- A tif^lft L * if Z & I % 

zrcibic to o <D9ai&%&m £ -r s o $ ft Orudis ic^-r sprats/ 



I 

I 



< 10 > ^20 02-5 1 1 92 2 

(fm) w««it«. 2Att«b^az:oofli9moffi»^ffiffi 

?S^O^Mfi1lJi?|^f4ig0(a continuously swept ramped waveform) £rfflV>3 0 
*«!B©B«tt^K»c«S8!««jBc*tWte*x h- Affile ffi&~? z tmt> 

•&a) m.mt ism%ffi&frz&zmwfcm*Mfc^-fcm^?%>wmmw. to m 



i 



(10 &S2 0 0 2-5 1 1 9 2 2 

i . *x h^oiiS^^ h;Wco^T*^#ft^ (MAtf >= i o om 

5) 0^^rf5|^F^3ilD:-r^o 



02) ^2 0 0 2-5 1 1 92 2 

£Stf-ABB?'J (MBA) tc&ffi £nsvf-A2&©;£T\ XM^ry-r^M 

^ 5 ***«^*c«k sassflt^aL-yKo— «ffl*^-r«ifi8iat?a6*o 



03) ^2 0 02-5 1 1 922 

438itJ:«*^h • uvea— ^OiWWPI^BIT**. 

u jtaHMt** 6 sais*^ lt-^o a«%o^f s *««^r set 

BI 1 4 »^{fcL F Mfg^ffljTjVTSo 

xf-A<oB««\ cne.^©tfoi?n (m±^aximmw wsMffitemm* 
#*sfr£&5rrso ^^wj^^5i^fc#M<Da^tf»?n, wg^ows 

t>t#So fclfctf, *#M5 Kfflgg-T SOt it^T g X h 3 ICffi^f 

simc&ig^ifewsv^nso 



04) #£2 0 0 2-5 1 1 9 2 2 

K ->-/!/ F 1 2 a_h<D5^m 7-K12 b±<DV*< > F^~;I/ 
^t)At!P 1 2 c ^|W|i;tCf3ifit-5-7-KO*P^ WTl 2 dcD±, 

'J^ii4, -e>-9-itiM«&3 6, *>>y-&mm3 8^ -tv+h • ^n-t-yf 3 

^^m^iity^ XteCftfc^T^&o If-AX^TU^^Ml 4W\ 



(15) ^2 00 2-5 1 1 9 2 2 

mm<Dts3m^xo^m(Dmm^m j p^^ftiiff3:^i\ rf -bottom 

aasawtaiift (lfm-cw) wm%m^&ci:v&&o cofomitmmfrz i 
iwr£<Dtcffli^6n£ 0 ^;i/xi^n/cR F^x^A&tefflbTcfct,>jb<ifisg8i 

(ommmMm-smw ^vx ^e^-r s ^ ?- & 0 i&mm&tti 

A^iEfii^ffi^^^ji^T^ %ffi$z<Dmm% ~?7km*<%m u#&tt*ii£& $ & 

l f Mi&m<Dttrm%:mmm 1 4 K$i^£ftTv^ <£ a &c l f u^mwifmm 

fafltiEQlM (discrete stepped frequency approximation)^rf'Jffl'l"§ £ 



(16) 



002-51 1922 



m&*&mm< mm? ^ntzmti^m^r^. r f -tr >v & o %m^t^y 

■fetf-flf (DDS) 2 4*l||*AnTV^o %WrV*}\,*/-V*>4y4*?ZA\tm 

^oft^-r ntM <* k a^t* # * Kg* ^*u->r if 5 l x & «t v >„ *m 

JHttft (I F) V— * 2 6^5^-9-1 8. 3^<fc!?fi&^y*;t,^;/^+Mif 2 
4 0ttJ^Ji:?g'a-rSo ftT5^1 8. 3 0BJftfcJ:!g&£9l&&g8g (DRO) 
2 O^tfJ^Xte^^l 8. HCckD^y^^-FOtiJ^tm^LTM^T^ 
ya^-h?n, (S^4 7 G H z OHifttt^OR FB**a4t«. RFg 



07) 1^2 0 0 2-5 119 2 2 

12. 2, 12. 3 0«t>(D-OXii^tlW±^T^^-{Cj;oTM3ifij22cD^ 
3»*SB«'\S&|fr*o IS!»(DBS7>ft 1 2. 1, 12. 2, 12. 3, ¥ 

^Tyrt^fAl 2fccfcoT3SfcSn3o SMIWtt^te:^- * 
irect reference oscillator) 2 0 ©tfi;fc tjg-g-rs C fctiO^Vay^- 

;i/s/>-fe-9--rir 2 4<ow*fcS-&^njgk:^>av/^-h$nTS»i«nrc i 

FU-^ifJ&^tS. SMI Flx-^M^§«\ MttfflteffiSB (quadrature 
phase shifter) 2 8 <fc »?tfMa<gffiSn.&o ^LT^IHI F U~<?m^ t^VW. 
fettffi1EfitfEfc£A/D!&U§2 6. K 26. 2t<J:oT^nfn^?nfi 

I Fl/-m©Sflfcffiffl (A, 0) *^fi8Stt^»J^ffi*^ro-fe«y9-3 

fc«>&£*iisft$'X-r a 3 2 ©|ai!j%»'rs5i^^B#ra'fi# 

H6%*5fc, ajR«D7yrtl2. K 12. 2, 12. 3tt$i3(D7D 
•feVtr:/a-tr<y+r3 3 (incoming data)^*ff LBTOfc^g$g 

fc**wr* 0 wrnt-yt3 3tt, seat, ^(jiu&tfs«»(DS« 



(18) &m2 0 0 2-5 119 2 2 

H7te««SttTV*, C©«WIIgfcJ\ MMXS (2 0 2), SggtffiiSS (2 
0 4) , 8E^{fc (2 0 6) RtftftfcH (2 0 8) %fHfr 0 
tfM!J3XlI (2 0 2) fci\ DC^WrXKtjg, I/Qli«TO«feJ;tfiiai» 

f&mi9cl£&m^rctiiffim*§ A S L - l 8 8-P R0tegBSttT^««k5K:B« 
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